product(s) of the other mRNA. In this paper we present the coding sequence of mRNA 4 and show that the predicted translation product has characteristics compatible with those of the previously described, intracellular, virus-specific polypeptide (mol. wt. 14000 to 14500) assigned to mRNA 4 or 5. In the accompanying paper (Skinner et al., 1985) we describe the coding sequence of mRNA 5.
A primer (3'-ATTAGATTTGA-5', Pharmacia P-L Biochemicals), complementary to a sequence just upstream of the initiating codon for the nucleocapsid protein (Skinner & SiddeU, 1983 ) was used to synthesize cDNA from poly(A)-containing RNA isolated from Sac(-) cells infected with MHV-JHM as previously described (Skinner & Siddell, 1983) . Methods used for the synthesis and cloning of double-stranded cDNA as well as for the characterization and chain-terminator sequencing of the cloned cDNA have been described previously (Skinner & SiddeU, 1983) . Sequence data were assembled and analysed by the programs of Staden (1982) .
A cDNA clone (in pJMS1010) was isolated and characterized, as described in the accompanying paper, and the sequence of a 2.6 kb region was determined. The sequence illustrated in Fig. 1 is from position 1193 to 1678 of this region and represents the unique sequence of mRNA 4 between 2930 and 3416 bases from the 3' end of the genome. As shown in Fig. 1 (b) , 80~ of the sequence was derived from both strands of the cDNA. The remainder was sequenced from two independent subclones.
At position 5 to 13 of the sequence, the sequence AAUCUAAAC was found. This is identical to the sequence found in the intergenic region of MHV, between genes 6 and 7 (Spaan et al., 1983) , and differs by one base from the sequence upstream of gene 6 (AAUCCAAAC; M. A. Skinner, unpublished) . A subset of this sequence (UCUAAAC) is also present upstream of the coding sequence of mRNA 5 (Skinner et al., 1985) . These sequences are thought to be involved in regulating the initiation of synthesis of the bodies of MHV mRNAs (Armstrong et al., 1984a; Spaan et al., 1983) .
Downstream from this sequence, the first AUG codon (position 67) initiates an open reading frame of 417 bases. The sequence around this initiator codon (GNNAUGG) corresponds to the sequence of a functional initiator codon in 10~ of the mRNAs surveyed by Kozak (1983) . At the 3" end, this open reading frame overlaps, by 16 bases, the start of a long open reading frame (with a + 2 frameshift) which is discussed in the accompanying paper. The postulated product of the open reading frame at the 5' end of mRNA 4 would be a basic protein of tool. wt. 15 200 (139 residues). Therefore, its size and basic nature are similar to those of a previously reported 14/14.5K polypeptide which was assigned as a translation product of mRNA 4 or 5 (SiddeU et al., 1981 ; Rottier et al., 1981 ; Leibowitz et al., 1982 , Siddell, 1983 . The apparent tool. wt. of the polypeptide previously described as 14K to 14.5K was determined more accurately to be 15K to 16K (Skinner et al., 1985) . Thus, on the basis of sequence data, it would appear that mRNA 4 encodes the polypeptide described previously. The predicted products of mRNA 5 (Skinner et al., 1985) have molecular weights (12K and 10K) which would allow them to be distinguished from the 15K polypeptide.
The primary sequence shows the protein to be relatively rich in threonine (16.5~, 23 residues) and a hydropathy plot (Fig. 2) shows that it has a very hydrophobic region from residues 8 to 41. Despite the high threonine content of the protein, no threonines are found within this hydrophobic region, even though threonines are not particularly hydrophilic residues. However, between residues 57 and 75, nine of the 19 residues are threonines. Further studies are required to determine the significance of this unusual distribution of threonine residues.
It is speculative, but interesting to note that the hydrophobic N-terminus is compatible with a membrane anchoring sequence and the C-terminal 30 residues form a basic region, which could be involved in RNA binding. This protein is not found as a major component of the envelope of the virus and if the protein is indeed membrane-bound it might, for example, be involved in functions such as siting membrane-bound transcription or replication complexes (Brayton et al., 1984) . It will be interesting to see if the protein has a specific localization within the cell and whether the threonine residues are important to its function. Nothing is known of the role played by this protein in MHV infection, but a detailed knowledge of its structure should help in establishing its function, possibly by allowing specific antisera to be raised against synthetic peptides. .t ± ± ± Fig. 2 . Hydropathy plot for the deduced protein sequence of the mRNA 4 product, according to the analysis of Kyte & Doolittle (1982) . The vertical scale is the average hydropathy for a frame of seven amino acids. The base line is at -0.49, the average hydropathy of the 20 amino acids. Hydrophobic sequences appear above the base line. Markers along the horizontal scale are at intervals of 25 amino acids.
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